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The condensa t ion  of o -aminopheno l  with e thyl  h ippura te  has  given 2 -benzoy laminomethy lbenzoxazo le  (I) and 
N - h i p p u r o y l - o - a m i n o p h e n o l  (II). The cyc l i za t ion  of both I and II in the p r e s e n c e  of phosphorus  oxychlor ide  
in benzene  or  toluene l eads  to the fo rma t ion  of 1 -phenyl imidazo[5 ,  1-b]benzoxazole  (III). Compound III has  
been b romina t ed  in pos i t ion  3 and has  been subjec ted  to the Mannich and V i l s m e i e r  r e a c t i o n s .  A number  of 
d e r i v a t i v e s  of HI containing v a r i o u s  subs t i tuen t s  in pos i t ion  3 has  been obtained.  

In one of the p r eced ing  communica t ions  [1], we d e s c r i b e d  the syn thes i s  of 3 -phenyl imidazo[5 ,  l - b ]benzoxazo le ,  a 
r e p r e s e n t a t i v e  of a new h e t e r o c y c l i c  sy s t em.  

In th is  p a p e r  we d e s c r i b e  the syn thes i s  of imidazo[5 ,  1 -b]benzoxazole  containing a phenyl  r e s i d u e  in pos i t ion  1 and 
the p r e p a r a t i o n  of some  of i ts  3 - subs t i tu t ed  d e r i v a t i v e s .  The s t a r t i ng  m a t e r i a l  f o r  the syn thes i s  of the 1 -pheny l imidazo  
[5, 1-b]benzoxazole  (IH) was  o -aminophenol ,  which was subjec ted  to condensa t ion  with ethyl  h ippura te .  F r o m  the 
h i g h l y - r e s i n i f i e d  r e a c t i o n  m i x t u r e ,  t h r ee  compounds we re  i so l a t ed .  One of them,  insoluble  in di lute  a lka l i s ,  cons i s t ed  
of 2 -benzoy laminomethy lbenzoxazo le  (I); and the second,  soluble  in a lka l i ,  p roved  to be an i n t e r m e d i a t e  subs t ance - -N-  
h i p p u r o y l - o - a m i n o p h e n o l  (II). When the r e a c t i o n  was c a r r i e d  out at 165-170 ~ C, compound H was fo rmed  in a 
p r edomina t i ng  amount;  at  a h igher  r e a c t i o n  t e m p e r a t u r e  (~200 ~ C) it cannot be i so l a t ed .  In the e the rea l  solut ion 
r e m a i n i n g  a f t e r  the o r ig ina l  t r e a t m e n t  of the r eac t i on  mix tu re  2 -phenbenzoxazo le  was de tec ted .  

A t t empt s  to c a r r y  out the condensat ion of o -aminopheno l  with the ethyl  e s t e r  of N-ace ty lg lyc ine  in o r d e r  to obtain 
2 - a ce t y l aminome thy lbenzoxazo l e  did not lead to the d e s i r e d  r e s u l t :  p ronounced r e s i n i f i c a t i o n  took p lace  and it was 
i m p o s s i b l e  to i so la t e  an individual  subs tance .  

When I was  subjec ted  to p ro longed  hea t ing  in benzene  o r  toluene in the  p r e s e n c e  of phosphorus  oxychlor ide ,  
the  c l o s u r e  of the th i rd  r ing  and the f o r m a t i o n  of HI took p lace .  The l a t t e r  was a l so  obtained by heat ing II with 
phosphorus  oxych lo r ide .  

The UV s p e c t r u m  of III d i f f e r s  m a r k e d l y  f r o m  the s p e c t r u m  of I (f igure) and shows a c o n s i d e r a b l e  ba thochromic  
shift  a s  c o m p a r e d  with the UV s p e c t r u m  of 3 -phenyl imidazo[5 ,  l - b ] b e n z o x a z o l e  [1]. 
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UV s p e c t r a  (in ethanol) :  1) 2 -benzoy laminomethy lbenzoxazo le  
(I); 2) 1 -phenyl imidzao[5 ,  1-b]benzoxazole  (III). z 
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As we have shown [2], 3 -phenyl imidazo[5 ,  1-b]benzoxazole  i s  capable  of taking pa r t  in some e l ec t roph i l i c  
subs t i tu t ion  r e a c t i o n s  at  pos i t ion  1. It could be expected for  compound IH that  subs t i tu t ion  would take  p l ace  r e a d i l y  in 
pos i t ion  3, s ince  the ca rbon  a tom in th is  pos i t i on  a l so  has  an i n c r e a s e d  7r-electron dens i ty  [3]. 

406 



~ O H  + ~H2_COOC2H 5 , ~ O i  ~ 
N H 2 N HCOC 6 II s C6Hs 

v 

- 

I j llll ~ II 

B~ j c . o ~  c.~(c.~)~ 
XIV IV Xlll 

Vl  CH=NOtl V CH=N--N H--CS--N H2~ 

~L~J.Lo,~I"~"~-- N--vr-c611s I N.-~'~-L.C~I'Is 

CN CONII 2 COOC2H s 
VI I  X XI 

N CBH 

IX CSNH2 CONH--NH2 
XI! 

The V i l s m e i e r  reac t ion  was ca r r i ed  out under  the same condit ions as in the case of 3-phenyl imidazo[5,  
1-b]benzoxazole [2], giving a high yield of 1-phenylimidazo[5,  1-b]benzoxazole-3-a ldehyde (IV). F r o m  this ,  the 
th iosemica rbazone  (V) and the oxime (VI} were  obtained. Under the act ion of acetic anhydride in the p r e s e n c e  of 
sodium acetate ,  the oxime (VI)was conver ted  into 1-phenylimidazo[5,  1 -b ]benzoxazo le -3 -ca rbon i t r i l e  (VII} with a yield 
cons iderab ly  g r ea t e r  than for  3-phenyl imidazo-[5 ,  1 -b ]benzoxazo le - l - ca rbon i t r i l e ,  obtained by an analogous method 
[2]. 

When an at tempt was made to obtain an e s t e r  f rom VII (via the imidie  ester},  a mix ture  of approximate ly  equal 
amounts  of the amide (X} and the e s t e r  (XI} was isolated.  When XI was heated with an excess of hydrazine  hydrate  in 
ethanol,  a low yield of 1-phenyl imidazo[5,  1-b]benzoxazole-3-carbohydraz ide  (XII) was obtained. The amide oxime 
(VIII) and the th ioamide (IX)were obtained f rom the n i t r i l e  (VII); it was found that the thioamide did not fo rm under  the 
usual  condit ions (at 20-25 ~ C); the reac t ion  took place only at 70 ~ C, with a modera te  yield.  The act ion on III of a 
paraformaldehyde  and d imethylamine  hydrochlor ide  in i soamyl  alcohol gave the Mannich base  XIII in which the posi t ion 
of the d imethylaminomethyl  group was confirmed by the PMR spec t rum.  With methyl  iodide, XIII readi ly  formed 
monomethiodide.  

In view of the fact that the b romina t ion  of 3-phenylimidazo[5,  1-b]benzoxazole takes place with a be t te r  yield when 
b romosucc in imide  is used [2], we employed the same method for the introduct ion of b romine  into III, and obtained 
3 -bromo-1-pheny l imidazo[5 ,  1-b]benzoxazole (XIV). When an at tempt was made to acetylate  III by heating it with acet ic  
anhydride in acet ic  acid, the s t a r t ing  m a t e r i a l  was recovered  unchanged. 

On compar ing  the reac t iv i ty  of III and 3-phenyl imidazo[5 ,1-b]benzoxazole ,  it may be concluded that e lec t rophi l ie  
subst i tu t ion reac t ions  and also some reac t ions  of the rad ica l  type (brominat ion with b romosucc in imide)  take place 
equally read i ly  in the two compounds,  judging f rom the yields  of der ivat ive  formed and condit ions for the i r  p repa ra t ion .  

In a study of III and i ts  der iva t ives  for the i r  an t ibac te r ia l  act ivi ty  (car r ied  out in the chemotherapy divis ion 
of VNIKhFI [Ordzbonikidze Al l -Union  Chemical  and Pha rmaceu t i ca l  Sc ien t i f i c -Resea rch  Insfftute] by S. N. Milovanova 
and T. N. Zykova), no compounds posses s ing  appreciable  bac te r ios ta t ic  act ivi ty  were found. 

EXPERIMENTAL 

React ion of o-aminophenyl  with ethyl hippurate .  A wel l -ground mixture  of 2.02 g (18.5 mM) of o-aminophenol  and 
3.83 g (18.5 mS/I) of ethyl hippurate [4] was heated with the passage  of n i t rogen at 185-187 ~ C and then for an-  
other  2 hr at 200 ~ C. After cooling, the dark v iscous  m a s s  was t r i tu ra ted  with a smal l  amount of e ther  and 
the p rec ip i ta te  that formed was washed with 5% caust ic  soda and then with water .  This gave 1.45 g (31~} of 
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2-benzoy laminome thy lbenzoxaz01e  (I) with mp 129-133 ~ C. Af te r  r e c r y s t a l l i z a t i o n  f r o m  50% methanol ,  mp 136-137 ~ C. 
Fa i n t l y  yel low c r y s t a l s  r e a d i l y  soluble  in ethanol  and ace tone ,  m o d e r a t e l y  soluble  in e the r ,  and inso luble  in wa t e r ,  

p e t r o l e u m  e the r ,  and di lute  ac ids  and a lka l i s  we re  obtained.  Found,  %: C 71.7; H 4.7; N 11.2. C15H12N202. Calcula ted  
~0: C 71.4; H 4.8; N 11.1. The a lka l ine  solut ion f rom the washing of the t echn ica l  Iwas  ac id i f ied  with ace t ic  ac id ,  andthe  
p r e c i p i t a t e  was f i l t e r e d  off and washed with w a t e r .  This  gave 0 .14gof  N - h i p p u r o y l - o - a m i n o p h e n o l  (II), mp 208-209 ~ C 
( f rom aqueous e thanol ) .  Found,  %: C 66.7; H 5.4; N 10.4. C15H14N203. Ca lcu la ted ,  %: C 66.7; H 5.2; N 10.4. The 
e t h e r e a l  solut ions  r e m a i n i n g  a f t e r  the  t r i t u r a t i o n  of the r e a c t i o n  mix tu r e  were  washed with 5% caus t ic  soda solution,  and 
and then the e t h e r  was  evapora ted  off and the r e s i d u e  was c r y s t a l l i z e d  f rom methanol  with the addi t ion of c h a r c o a l .  
This  gave 0.1 g of 2 -pheny lbenzoxazo le ,  mp 103-104 ~ C, iden t i ca l  with an authent ic  s amp le  [5]. 

1 -Pheny l imidazo [5 ,  1 -b ]benzoxazo le  (III). A suspens ion  of 1.82 g (7.2 raM) of I in 24.2 ml  of d ry  benzene and 5.6 
ml  of r e d i s t i l l e d  phosphorus  oxychlor ide  was boi led  for  42 h r  30 min ,  by which t ime  the evolut ion of hydrogen ch lor ide  
had cea sed .  The benzene  l a y e r  was decanted  off and the r e s i d u a l  da rk  v i t r e o u s  m a s s  was t r i t u r a t e d  with ice ,  d ry  
sodium ca rbona te  was added unti l  the r e a c t i o n  was a lka l ine ,  and the r e su l t i ng  p r e c i p i t a t e  was  f i l t e r ed  off and ca re fu l ly  
washed with w a t e r .  Weight 1.24 g (73%), mp 96 .5 -98  ~ C (from aqueous methanol) .  A lmos t  c o l o r l e s s  c r y s t a l s  in the 
f o r m  of p l a t e s  r e a d i l y  soluble  in ethanol  and 10% hyd roc h lo r i c  acid ,  insoluble  in di lute  a lka l i s  w e r e  obtained.  Found,  
%: C 77.3; H 4.3; N 12.1. C15H10N20. Ca lcu la ted ,  %: C 76.9; H 4.3; N 12.0. When II was heated with phosphorus  
oxych lor ide  under  the s a m e  condi t ions ,  a compound iden t i ca l  with III was obtained (yield ~30%). P i c r a t e  of III,  mp 
228-229 ~ C ( f rom ethanol) .  Found,  %: C 54.6; H 2.8; N 15.3. C15H10N20.C6H3N30?. Calcula ted ,  ~ :  C 54.4; H2.8; N15.1.  
The h y d r o c h l o r i d e  of III was  obtained by t r e a t i n g  III with an e thanol ic  solut ion of hydrogen ch lo r ide .  C o l o r l e s s  c r y s t a l s  
with mp 253-256 ~ C (from ethanol) .  Found,  %: C 66.5; H 4.0; N 10.2; C1 13.2. C15HIoN20" HC1. Ca lcu la ted ,  %: 
66.5; H 4.1; N 10.4; C1 13.1. 

1 -Pheny l imidazo[5 ,  1 -b ]benzoxazo l e -3 - a ldeh yde  (IV). To 3.5 ml  of pur i f ied  d i m e t h y l f o r m a m i d e  at  0 -5  ~ C was 
g r adua l l y  added 0.5 ml  (5.5 mM) of r e d i s t i l l e d  phosphorus  oxych lor ide ,  the mix tu r e  was s t i r r e d  at  20 ~ C fo r  10-15 
min ,  a solut ion of 0.5 g (2.14 raM) of III in 4.5 ml  of d i m e t h y l f o r m a m i d e  was added,  and the mix tu r e  was heated at 
100 ~ C fo r  2 h r ,  cooled,  and poured  onto ice .  The p r e c i p i t a t e  was f i l t e r e d  off, t r i t u r a t e d  with a s a tu ra t ed  aqueous 
solut ion of sodium ace t a t e ,  f i l t e r e d  off, and washed with w a t e r .  This  gave 0.5 g (89%) of IV. C o l o r l e s s  c r y s t a l s  with 
mp 174-176 ~ C (from ethanol) .  Found,  %: C 72.8; H 3.9; N 10.4. C16H10N202. Ca lcu la ted ,  %: C 73.3; H 3.8; N 10.7 

T h i o s e m i c a r b a z o n e  of IV (V), mp 228-230  ~ C (from ethanol) .  Yield 99.5%. Found,  %: C 60.8; H 4.1;S 9.2. 
C~THI3N~OS. Ca lcu la ted ,  %: C 60.9; H 3.9; S 9.5. 

Oxime of IV (VI). C o l o r l e s s  c r y s t a l s  with mp 210-211 ~ C ( f rom butanol) .  Yield 91%. Found,  %: C 69.3; H 4.1; 
N 15.1. Calcula ted  fo r  C16HllN30, %:C 69.3; H 4 . 0 ; N  15.] .  

l - P h e n y l i m i d a z o [ 5 ,  1 - b ] b e n z o x a z o l e - 3 - c a r b o n i t r i l e  (VII). C o l o r l e s s  c r y s t a l s  with mp 183-185 ~ C (from ethanol).  
Yield 99.2%. Found,  %: C 74.1; H 3.6; N 16.3. C16HgN30. Ca lcu la ted ,  %: C 74.1; H 3.5; N 16.2. 

1 -Pheny l imidazo[5 ,  1 - b ] b e n z o x a z o l e - 3 - c a r b o x a m i d e  oxime (VIII). C o l o r l e s s  c r y s t a l s  with decomp,  p. 217-218" 
C (from pyr id ine ) .  Found,  %: C 66.1; H 4.3. C16H12N402. Ca lcu la ted ,  %: C 65.7; H 4.1. 

1 -Pheny l imidazo[5 ,  1 - b ] b e n z o x a z o l e - 3 - c a r b o t h i o a m i d e  (IX). A suspens ion  of 0 . S g  (1.94 mM) of VII in 15 ml  of 
abso lu te  ethanol  was t r e a t e d  with 0.8 ml  of t r i e t h y l a m i n e ,  and a c u r r e n t  of d ry  hydrogen sulf ide was passed  into the 
mix tu re  at 70 ~ C fo r  3 hr .  Af t e r  cool ing,  the p r e c i p i t a t e  was f i l t e r ed  off, giving 0.34 g of IX in the fo rm of a c o l o r l e s s  
c r y s t a l l i n e  subs tance  with mp 226-227 ~ C (from g lac i a l  ace t i c  acid) .  Found,  %: C 65.8; H 3.7; S 10.5. C16HllN3OS. 
Ca lcu la ted ,  %: C 65.5; H 3.8; S 10.9. 

1 -Pheny l imidazo[5 ,  1 - b ] b e n z o x a z o l e - 3 - e a r b o x a m i d e  (X). A c u r r e n t  of d r y  hydrogen ch lo r ide  was passed  into a 
boi l ing solut ion of 1 g (3.87 mM) of VII in 65 ml  of absolu te  e thanol  fo r  3 hr  30 rain,  and then the mix tu re  was 
evapora ted  to 1/3 of i ts  o r ig ina l  volume and cooled,  and the p r e c i p i t a t e  was f i l t e r ed  off, washed with absolu te  ethanol ,  
and t r ea t ed  with 5% aqueous sodium b i ca rbona t e .  This  gave 0.34 g of X, mp 250 ~ C (from ethanol) .  Found,  %: C 69.2; 
H 3.7; N 14.9. C16HtIN302. Ca lcu la ted ,  %: C 69.3; H 4.0; N 15.1. 

Ethyl  1 - p h e n y l i m i d a z o [ 5 , 1 - b ] b e n z o x a z o l e - 3 - c a r b o x y l a t e  (XI). The acid e thanol ic  m o t h e r  l iquor  f rom X (see  
p r eced ing  expe r imen t )  was t r e a t e d  with a double volume of wa te r  and neu t ra l i zed  with sa tu ra ted  sodium ace ta t e  
solut ion.  The p r e c i p i t a t e  fo rmed  was f i l t e r ed  off and washed with wa te r ,  giving 0.64 g of XI, mp 204.5-206.5  ~ C (from 
methanol) .  Found,  %: C 70.9; H 4.8; N 9.0. C18t-I14N203. Ca lcu la ted ,  %: C 70.6; H 4.6; N 9.1. 

408 



1-Pheny l imidazo[5 ,  1 - b ] b e n z o x a z o l e - 3 - c a r b o h y d r a z i d e  (XII). A suspens ion  of 0.5 g (1.65 mM) of XI in a m i x t u r e  
of 2.5 ml  of abso lu te  ethanol  and 2.5 ml  (50 mM) of hydraz ine  hydra te  was heated at  125--130 ~ C (bath t e m p e r a t u r e )  
for  30 min,  and was then cooled and the p r e c i p i t a t e  was f i l t e r ed  off. This gave 0.15 g of XII. C o l o r l e s s  c r y s t a l s  in the 
fo rm of needles  r e a d i l y  soluble  in ch lo ro fo rm  and hot ethanol  were  obtained; mp 216.5-218 ~ C (from methanol) .  
Found,  %: C 65.6; H.4.0;  N 18.9. C16H12N402. Ca lcu la ted ,  %: C 65.7; H 4.2; N 19.2. The m o t h e r  l i quor  y ie lded  0.19 g 
of a subs tance  of unknown s t ruc tu r e  with decomp,  p. 195 ~ C (from ethanol) ,  insoluble  in c h l o r o f o r m .  

3 - B r o m o - l - p h e n y l i m i d a z o [ 5 ,  1-b]benzoxazole  (XIV). A solut ion of 1.04 g (4.45 raM) of HI and 0.79 g (4.45 mM) of 
b r o m o s u c c i n i m i d e  in 26 m l  of ca rbon  t e t r a c h l o r i d e  was boi led for  1 hr  30 min,  the succ in imide  was f i l t e r e d  off, and the 
f i l t r a t e  was evapora ted  to d r y n e s s .  The r e s i d u e  was c r y s t a l l i z e d  f r o m  ethanol ,  giving 0.9.8 g of XIV, mp 154-156 ~ C 
(from ethanol) .  Found,  %: C 57.5; H 2.8; N 9.0; Br  25.4. CIsHgBrN20. Ca lcu la ted ,  %: C 57.5; H 2.9; N 9.0; Br  25.5. 

3 - D i m e t h y l a m i n o m e t h y l - l - p h e n y l i m i d a z o [ 5 ,  ] -b ]benzoxazo le  (XIII). A mix tu re  of I g (4.27 mM) of III, 0.26 g 
(8.68 mM) of p a r a f o r m a l d e h y d e ,  0.45 g (5.53 mM) of d ime thy lamine  hydroch lo r ide ,  and 12 ml  of i s o a m y l  a lcohol  was 
boi led fo r  5 h r  and cooled,  and the p r e c i p i t a t e  was f i l t e r ed  off, t r e a t e d  with ~10 ml  of wa t e r ,  and f i l t e r ed  off again ,  
and the solut ion was  sa tu ra ted  with gaseous  ammonia .  This gave 0.77 g (62%) of III with mp 85-86  ~ C ( f r o m  hexane ) .  
Found,  %: C 74.2; H 5.8; N 14.1. ClsH17N30. Ca lcu la ted ,  %: C 74.2; H 5.9; N 14,4. 

Methiodide  of XIII, mp 218-223 ~ C (from ethanol) .  Yield 96%. Found,  %: C 52.5; H 4.6; N 9.2; I 29.3; 
C19H20IN30. Ca lcu la ted ,  %: C 52.7; H 4.6; N 9.7; I 29.3. 
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